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is a versatile phospholipid, which not only participates in membrane
ﬂuidity and regulation of the activities of respiratory complexes, but
also plays amajor role in cell signaling through CL–protein interactions.
The induction of peroxidase activity of cyt c by CL-binding in the
presence of hydrogen peroxide in mitochondria has been thought to
be a key event in the early apoptosis stage. However, the molecular
mechanisms of the formation of speciﬁc cyt c–CL complex and the
induction of peroxidase activity of cyt c remain elusive.We synthesized
a series of oxidized CLs inwhich four acyl chainswere oxidized (C–H→
C-OH) in different patterns. All oxidized CLs elicited strong inducing
ability of the peroxidase activity of cyt c. A difference in the oxidized
position including the number of OH group did not affect the inducing
ability. Our results do not support a currently accepted notion that some
hydrophobic interaction between the acyl chains of CL and cyt c is
critical for the formation of speciﬁc cyt c–CL complex and consequently
the induction of peroxide activity. Moreover, we synthesized two
photoreactive CLs, which possess not only a photoreactive diazirine ring
at polar headmoiety (prCL-1) or at one of the four acyl chains (prCL-2),
but also an ethynyl group at a terminal position of one of the four
acyl chains. To identify the binding site of CL in cyt c, we carried out
photoafﬁnity labeling experiments using prCL-1 and prCL-2. The
labeled peptide was detected by attaching a biotin to the incorporated
ethynyl group by the so-called click chemistry.
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mtDNA is compacted in nucleoprotein complexes called nucleoids
situated in mt network with spacing of approximately 1 μm [1].
Mitochondria also undergo ﬁssion and fusion processes to maintain
their integrity while fusion spreads membrane potential along mt
network. Fragmented mitochondria with low potential are unable to
fuse back to mt reticulum and are supposed to be targeted for
degradation by mitophagy. Since nucleoids are almost equally
distributed in all mt network tubules, some of themmust be subjected
to mitophagy as well as mitochondrial fragments. To study relation-
ships between levels of mtDNA and mitophagy, we employed several
insults including activators (EtBr, rapamycin) or inhibitors (NH4Cl,
chloroquine) of mitophagy. After such treatmentswemeasured either
the amount of mtDNA per one cell by qPCR [2] or the number of
nucleoids by immunocytochemistry and confocal microscopy. Our
model cells were SHSY5Y, HepG2 and HeLa cancer cell lines and all of
them exhibited different levels of basal mitophagy. Our results
showed an increase in the amount of mtDNA after blockage of the
autophagy in general. The most efﬁcient was inhibition by chloro-
quine, which increased the amount of mtDNA by 50%. The second
most potent inhibitor was ammonium chloride. Wortmannin,
increased the mtDNA levels only slightly, indicating that there are
other mitochondrial degradation pathways downstream of PI3K. All
these agents exerted the pro-ﬁssion effect on mt morphology. We can
conclude that the inhibition of mitophagy as an integral portion of
general autophagy increases the amount of mtDNA suggesting that
“old” nucleoids are degraded in this way. We also observed that
inhibition in later steps of mitophagy led to higher levels of mtDNA.
We discuss the degradation of mtDNA by mitophagy in cell lines
in relation to the different levels of autophagy rates. Supported
by grant nos. P305/12/1247 and P305/12/P388 from the Czech
Science Foundation (GACR).
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In the present work, it was shown that under conditions of low-
amplitude swelling (the tonicity of incubation medium is
120 mOsm) of heart mitochondria, oxidizing succinate and produc-
ing ATP, enzymes of oxidative phosphorylation system operate as a
tightly-bounded supercomplex. Firstly, the double-inhibitor titration
technique showed that under low tonicity (120 mOsm) partial
suppression of ATP synthesis by carboxyatractyloside (CATR) leads
to proportional suppression of the electron transport system activity.
So during the titration by malonate (the inhibitor of succinate
oxidase) there is no excess pull of electron-transfer enzymes. Under
isotonic conditions (300 mOsm), when no supercomplexes are
formed, partial suppression of ATP synthesis by carboxyatractyloside
(CATR) leads to the formation of excess pull of active electron-
transfer enzymes; as a consequence, low concentrations of malonate
do not lead to the reduction of the respiration rate. Secondly, the
decrease of inner membrane potential of mitochondria due to
suppression of electron transport system by malonate is much
greater under hypertonic (600 mOsm) and isotonic (300 mOsm)
conditions than under hypotonic conditions (120 mOsm). The
suppression of the electron transport system of submitochondrial
particles by 85% doesn't reduce the potential on its membranes.
Thirdly, at the same conditions when the changes in mitochondrial
functioning are observed we investigated the ultrastructure of rat
heart mitochondria by means of electron microscopy and small angle
neutron scattering (SANS). Both of these methods revealed structural
reorganizations of cristae at decreasing media tonicity from 300 to
90–120 mOsm. Electron microscopy revealed that in the case of
isotonic media inner mitochondrial membrane forms dense packed
lamellae, in the case of low tonicity most of the lamellae are
reorganized into tubular structures. These tubular cristae were
observed to pack in hexagon-like structures. SANS showed that under
isotonic conditions scattering curves have an interference peak
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corresponding to the distance between the lamellae which centers
around 220 Å. At swelling of heart mitochondria (90 mOsm) the
ordering sharply decreases and the interference peak becomes
negligible. Hereby it was proved that under conditions of low-
amplitude swelling of heart mitochondria the enzymes of respiration
system and ATP-synthesis system function as supercomplex and these
functional changes are accompanied by the changes of inner
mitochondrial membrane ultrastructure.
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Brief episodes of sublethal hypoxia reprogram brain response to
face subsequent lethal stimuli by triggering adaptive and pro-survival
mechanisms — a phenomenon denominated by hypoxic precondi-
tioning (HP). Notably, HP effectively prevents sporadic Alzheimer's
disease (sAD)-related pathological features including cognitive de-
cline and cerebral hypometabolism in the sAD rat model induced by
the intracerebroventricular administration of streptozotocin (STZ).
However, a deeper knowledge on the protective molecular mecha-
nisms underlying brain tolerance is still required. Given the impor-
tance of mitochondria in determining cell fate, the present study was
devoted to monitor the structural and functional alterations of brain
mitochondria in response to awell-established protocol of HP induced
by the cyclic exposure to moderate hypoxia (2 h of 10% O2) with
intervening 24 hour reoxygenation periods, during 3 consecutive
days. Several parameters related with mitochondrial bioenergetic
function, biogenesis, and fusion and ﬁssionmachinery were evaluated
in the cortex and hippocampus of rats immediately, 6 and 24 h after
the last hypoxic session. HP induced a decrease in respiratory state 2
and an increase in ADP/O ratio in brain cortical and hippocampal
mitochondria. Immediately after the last hypoxic episode, a signiﬁcant
increase in the protein levels of nuclear respiratory factor-1 (NRF-1),
and mitochondrial transcription factor A (TFAM) was observed. 24 h
after the last hypoxic episode, a shift in the mitochondrial fusion–
ﬁssion balance towards fusion occurred, as evidenced by the signiﬁcant
increase in optic atrophy protein 1 (OPA1) protein levels and a decrease
in dynamin-like protein 1 (DRP1) protein levels in the brain cortex,
and the signiﬁcant reduction in the ﬁssion protein 1 levels in the
hippocampus. Consistently, the electron microscopy analysis revealed
HP generated mitochondria with an elongated phenotype. Overall,
these results indicate that HP enhances mitochondrial bioenergetic
function, probably due to a coordinated interplay between mitochon-
drial biogenesis and fusion/ﬁssion events, increasing brain tolerance.
This work is supported by Alzheimer's Association (NIRG-13-282387).
Sónia C. Correia has a post-doctoral fellowship from the Fundação para a
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The Atlantic cod (Gadus morhua) is an economically important
marine ﬁsh species exploited by both ﬁshery and aquaculture,
especially in the North Atlantic and Arctic oceans. Ongoing climate
changes are happening faster in the high latitude oceans with a
higher increase of temperature and a steeper decrease in water pH
due to anthropogenic CO2 than in the temperate regions threatening
the existence of the Atlantic cod in the areas of its maximum
exploitation. In this study, we investigated the mitochondrial
physiology of two life-stages of cod under the sea water tempera-
tures and pCO2 conditions forecasted for the year 2100 in the North
Atlantic (+5 °C, 1000 μatm CO2). In embryos, the metabolism during
development showed to be sensitive to rising temperatures with a
general increase in respiratory activity until 9 °C (5 °C over the
natural range) and a drop in activity at 12 °C mainly caused by a
dramatic decrease in Complex I activity, which was not compensated
by Complex II. In the adults, already well known for their metabolic
plasticity, mitochondria from liver and heart are not affected by
either increasing temperature or pCO2. However, in heart mitochon-
dria of animals that were reared under warm hypercapnia (10 °-
C + 1000 μatm CO2), we found OXPHOS to exploit already 100% of
the ETS capacity. This suggests that a further increase in temperature
or pCO2 might lead to a mismatch in the ATP demand/production
and consequently decrease heart performances. The different
mitochondrial plasticities of the two life-stages reﬂect
the sensitivity range at population level and thus can provide a
more realistic reading frame of the potential survival of the North
Atlantic cod population under climate change.
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Brown adipose tissue (BAT) has an important role in maintaining
energy balance throughout mitochondrial uncoupling e.g. thermo-
genesis. Insulin is one of the major hormones involved in BAT
physiology, but its role is still controversial. Recent evidence pin-
points mitochondrial dysfunction in brown adipocyte as an under-
lying cause of decreased insulin sensitivity and thus disturbed
bioenergetics. The mitochondrial function or dysfunction ensuring
that changes in complexes were coordinated with the activation of
mitochondrial remodeling pathway was characterized by changes
in inner membrane morphology and organization. Considering
that cristae remodeling is pivotally involved in mitochondrial
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